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摘要(Abstract in Chinese) 
 
        通过蛋白质组学，特别是肽质量指纹图谱的方法,我们鉴定出铜绿微囊藻
PCC7806 的蛋白。在研究中我们采用 2-DE 和 PMF 联用的策略。 










的物种（铜绿微囊藻 PCC7806）的关系将它们分成 3 组。168 个蛋白点的质谱
结果中,由于有 18 个点的匹配蛋白各包含 2 个,所以共得到 187 个蛋白。在这 187
个蛋白质鉴定结果中，有 14 个（7.5%）蛋白来源于铜绿微囊藻 PCC7806；有
98 个 （52.4%）的蛋白质来自属于蓝藻铜绿微囊藻 PCC7806 所属的蓝藻的进化




             



























We have identified proteins from Microcystis aeruginosa PCC7806 by 
proteomic methods, especially by Peptide Mass Fingerprinting. The combined 
analysis by 2-DE and peptide mass fingerprinting strategies were used during this 
research.  
Protein samples were extracted, by sonication and TCA/Acetone precipitation, 
from Microcystis aeruginosa PCC7806 grown on normal BG-11 culture medium. 2-D 
electrophoresis was performed using IPG drystrips of pH 4-7 in the first dimension 
isoelectric focussing and SDS-PAGE in the second dimension. Proteins were stained 
by Coomassie or Silver staining prior to tryptic digestion. Trypsin porcine was used to 
digest our protein samples. Extracted peptides mixed with matrix solution were loaded 
on the plate and then installed on MALDI-TOF MS machine (BRUKER, ReflexTM 
III MALDI-TOF) for further analysis. Spectra obtained from different spots were 
analyzed in order to identify and remove contaminant picks. After this step known as 
calibration, pick reports of 168 protein spots were submitted to NCBI/ MASCOT 
database for identifying matching proteins. The on line searching has been realized by 
comparing experimental parameters (pI and molecular weight) estimated from the gel 
picture to theoretical parameters found from on line database.  
From 168 spots, 187 proteins were identified since there are 18 spots 
containing 2 proteins for each spot. These proteins were grouped into three categories 
according to the relationship between their origin’s taxonomy and the species of our 
case study Microcystis aeruginosa PCC7806. Of 187 identified proteins, 14 (7.5%) 
match to the organism of the case study; 98 (52.4%) proteins originate from other kind 
of cyanobacteria and 75 (40.1%) proteins are from the species which are not 
cyanobacteria but chosen by considering other criteria such as pI and molecular 
weight. The percentage represented in the first group show that the number of 
matching proteins is still low comparing with the last two groups; this means that 
other researches still need to be carried out on Microcystis aeruginosa PCC7806.  
 
Keywords: Microcystis aeruginosa PCC7806; MALDI-TOF; Peptide Mass 
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Chapter 1: Introduction  
 
Protein identification from different organisms at different taxonomic levels 
has both scientific and practical value. Strain, species and genus specific proteins can 
provide insight into the criteria that define an organism and its relationships with close 
relatives. Such proteins can also serve as taxon specific diagnostic targets. Proteins are 
the main actionners in cells and in an entire organism [1]. Without proteins the most 
basic functions of life could not be carried out.  
The function of proteins as enzymes is one of their main known functions. 
Enzymes are catalysts; they initiate a reaction between themselves and another protein, 
working on the molecule to change it in some ways. Different functions of proteins in 
animals and plants organisms are stimuli attracting searchers to work through different 
ways for identifying new proteins and diagnose their functions for organisms.    
Proteins are organic macromolecules made up of linear chains of amino acids joined 
together by peptide bonds between carboxyl and amino groups of adjacent amino acid 
residues. The amino acid sequence of a protein is determined by the base pair 
sequence in the gene which codes for the protein. There are twenty standard amino 
acids [2]. 
The total complement of proteins present at a time in a cell is known as its 
proteome, and the study of such large scale data sets defines the field of proteomics, 
named by analogy to the related field of genomics. Trough proteomics ways, different 
proteins of cell or organism can be identified.The key experimental techniques in 
proteomics include 2-D electrophoresis, which allows the separation of large number 
of proteins, mass spectrometry, which allows rapid high throughput identification of 
proteins and sequencing of peptide after in gel digestion, protein microarrays, which 
allow the detection of the relative levels of a large number of proteins present in a cell 
etc. These techniques are combined with bioinformatics. The field of bioinformatics 
seeks to assemble, annotate and analyze genomic and proteomic data applying 
computational techniques [3]. 
High resolution 2-D gels can reveal virtually all proteins present in a cell or 
tissue at any given time, including post-translationally modified proteins. Changes in 
the expression and structure of most cellular proteins caused by differentiation or 
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